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Vacuum cleaner 



(57) A vacuum cleaner includes an electric blower 
generating the suction force; a suction port body on 
which the suction force of the electric blower acts and 
which sucks in the dust on the surface to be cleaned; 
and a centrifugal force dust collection section to collect 
the dust from the suction port body. The electric blower 
includes a fan section and a low input type motor to 
drive the fan section. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] The present invention relates to a vacuum 
cleaner provided with a centrifugal force dust collection 
section which collects the dust by the centrifugal force 
by the cyclone action. w 

2. Description of the Related Art 

[0002] Conventionally, this kind of centrifugal force 
dust collection section is structured as shown in Fig. 12 75 
and Fig. 13. The structure will be described below. 
[0003] As shown in the drawings, a dust collecting 
container 1 is formed cylindrically, and a suction air port 
2 is provided on the lower side wall, and a guide plate 3 
is provided on the inner wall of the suction air port 2. A 20 
cover body 4 is attached to the upper end opening of the 
dust collecting container 1 so that it can be opened and 
closed and is air tight, and a suction and exhaust air 
apparatus 5 is attached to the inner surface of the cover 
body 4. 25 
[0004] The suction and exhaust air apparatus 5 is 
structured by a fan (not shown) and a motor (not shown) 
to drive the fan, and exhausts the air introduced from 
the suction air port 2 into the dust collecting container 1 , 
from the exhaust air port 4a provided on the side sur- 30 
face of the cover body 4 and the exhaust air port 4b pro- 
vided on the upper surface of the cover body 4. 
[0005] A filter supporting body 6 is attached such 
that it surrounds the suction and exhaust air apparatus 
5 on the inner surface of the cover body 4, and a large 35 
number of vent holes 6a are provided on its wall surface. 
An almost conical paper filter 7 is attached to the outer 
surface of the filter supporting body 6 such that the filter 

7 surrounds the filter supporting body 6. A holder piece 

8 holds the tip of the paper filter 7. 40 
[0006] In the above structure, when a suction hose 
(not shown) is connected to the suction air port 2 of the 
dust collection container 1 , and the suction and exhaust 

air apparatus 5 is operated, the direction of the air intro- 
duced from the suction air port 2 is changed, and as 45 
shown by an arrow, it becomes the eddy current along 
the inner periphery of the dust collection container 1, 
and rotates around the periphery of the paper filter 7, 
and by its centrifugal force by the cyclone action, the 
dust in the air is collected along the inner wall surface of so 
the dust collection container 1 , and the large dust is col- 
lected on the base portion of the dust collection con- 
tainer 1 , and only the greatly fine dust adheres onto the 
paper filter 7. 

[0007] In the above conventional structure, 55 
because the suction air port 2 is provided in the lower 
portion of the dust collection container 1 , the air includ- 
ing the dust introduced from the suction air port 2 



2 

rotates along the inner peripheral surface of the dust 
collection container 1, and the dust is collected by the 
centrifugal force by the cyclone action, however, 
because the collected dust is accumulated on the lower 
portion of the dust collection container 1, the air from 
the suction air port 2 blows up the collected dust, and 
the dust adheres onto the overall filter 7, therefore, there 
is a problem that blinding is accelerated. Accordingly, it 
is structured in such a manner that the paper filter can 
be easily attached and replaced. 

[0008] Further, it is not entirely considered that the 
blinding of the paper filter 7 is made minimum so that 
the draft resistance due to the blinding of the filter is 
reduced, and as the suction and exhaust air apparatus 
5, it is the mandatory requirement to use the high input 
type motor so that the dust collection can be conducted 
even in the condition that the paper filter 7 is blinded. 
Therefore, there is also a problem that the size of the 
apparatus becomes large. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been made to 
solve the conventional problems, and therefore an 
object of the present invention is to obtain a vacuum 
cleaner which is small in size and light in weight, and 
which can be operated by the low power consumption. 
[0010] In order to attain the above object, the 
present invention is structured in such a mannerthat the 
dust on the surface to be cleaned is sucked by the suc- 
tion port body on which the suction force of the electric 
blower generating the suction force is acted, and the 
dust from the suction port body is collected in the cen- 
trifugal force dust collection section, and the electric 
blower is composed of the fan section and the motor to 
drive the fan section, and the motor is a low input type 
motor. 

[001 1 ] According to the invention, by driving the fan 
section by the low input type motor, the flowing speed in 
the small-sized centrifugal force dust collection section 
can be made optimum, and while keeping the dust col- 
lection performance by the centrifugal force dust collec- 
tion, the centrifugal force dust collection section is made 
small and light weight, and the vacuum cleaner of the 
low power consumption can be obtained. 
[0012] According to a first aspect of the present 
invention, there is provided a vacuum cleaner, compris- 
ing: an electric blower which generates the suction 
force; a suction port body on which the suction force of 
the electric blower acts and which sucks the dust on the 
surface to be cleaned; and the centrifugal force dust col- 
lection section which collects the dust from the suction 
port body; wherein the electric blower is structured by a 
fan section and a motor to drive the fan section, and the 
motor is a low input type motor, and the air including the 
dust on the surface to be cleaned sucked from the suc- 
tion port body by the suction force of the electric blower, 
flows into the centrifugal force dust collection section, 
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and centrifugal force- dust-collected by the cyclone 
action. Herein, by driving the fan section by the low input 
type motor, the flowing speed in the small-sized centrif- 
ugal force dust collection section can be made opti- 
mum, and while keeping the dust collection 5 
performance by the centrifugal force dust collection, the 
centrifugal force dust collection section is made small 
and light weight, and the vacuum cleaner of the low 
power consumption can be obtained. Further, when the 
motor is a low input type motor, the motor can be oper- to 
ated by the battery, and can be made cordless, thereby, 
the cleaning operability can be increased. 
[0013] According to a second aspect of the present 
invention, there is provided a vacuum cleaner, compris- 
ing: an electric blower to generate the suction force; a is 
suction port body on which the suction force of the elec- 
tric blower acts, and which sucks the dust on the surface 
to be cleaned; the centrifugal force dust collection sec- 
tion to collect the dust from the suction port body; and 
an exhaust air path to guide the exhaust air of the elec- 20 
trie blower to the suction port body, wherein the electric 
blower is structured by a fan section and a motor to 
drive the fan section, and the motor is a low input type 
motor, and the air including the dust on the surface to be 
cleaned sucked from the suction port body by the sue- 25 
tion force of the electric blower, flows into the centrifugal 
force dust collection section, and centrifugal force-dust- 
collected by the cyclone action. Herein, by driving the 
fan section by the low input type motor, the flowing 
speed in the small-sized centrifugal force dust collection 30 
section can be made optimum, and while keeping the 
dust collection performance in the centrifugal force dust 
collection, the vacuum cleaner of the low power con- 
sumption can be obtained, and by guiding the exhaust 
air of the electric blower to the suction port body through 35 
the exhaust air path, the dust on the surface to be 
cleaned can be blown up by the exhaust air of the elec- 
tric blower, thereby, the dust collection performance can 
be more increased. Further, when the motor is a low 
input type motor, the motor can also be operated by the 40 
battery. Further, when the motor is a low input type 
motor, the heat generation of the motor can be sup- 
pressed lower, and specifically, in the exhaust air circu- 
lation type vacuum cleaner in which the exhaust air of 
the electric blower is sent to the suction port body, and 45 
the exhaust air blown off from the suction port body is 
sucked again by the electric blower, although the tem- 
perature of the exhaust air rises, however, by using the 
low input type motor, the temperature rise of the 
exhaust air can be suppressed. 50 
[0014] According to a third aspect of the present 
invention, in the invention of the first or second aspect of 
the present invention, because the motor is a low input 
type motor of not larger than 300 W, the flowing speed 
in the centrifugal force dust collection section can be 55 
made optimum, thereby, while keeping the dust collec- 
tion performance in the centrifugal force dust collection, 
the vacuum cleaner of the low power consumption can 



be obtained. Further, when the motor is a low input type 
motor of not larger than 300 W, the heat generation of 
the motor can be suppressed to low, and even when the 
motor is driven by the battery, in this input, the vacuum 
cleaner is appropriate for the practical use for its weight 
and size. 

[0015] According to a forth aspect of the present 
invention, in the second aspect of the present invention, 
because the motor is a low input type motor of not larger 
than 200 W, even in the exhaust air circulation- type vac- 
uum cleaner in which the exhaust air of the electric 
blower is sent to the suction port body, and the exhaust 
air blown off from the suction port body is sucked again 
by the electric blower, the temperature rise of the 
exhaust air can be suppressed. Specifically, in the vac- 
uum cleaner of the type in which all of the exhaust air of 
the electric blower is circulated, that is, the exhaust air is 
not exhausted to the outside of the main body, it is 
experimentally confirmed that the upper limit, in which 
the deterioration of the electric blower due to the tem- 
perature rise of the exhaust air can be prevented, is a 
low input type motor of 200 W. 

[0016] According to a fifth aspect of the present 
invention, in the first to fourth aspects of the present 
invention, there is further provided with a filterto remove 
the dust flowing into the electric blower from the centrif- 
ugal force dust collection section, and when the air 
including the dust sucked from the suction port body, 
flows into the centrifugal force dust collection section 
and centrifugal force -dust-collected by the r cyclone 
action, the large dust is accumulated on the bottom por- 
tion of the centrifugal force dust collection section, and 
the small dust adheres to the filter. Thereby, the draft 
pressure loss of the filter can be made small for a long 
period of time, and the high dust collection performance 
can be obtained also by the electric blower composed of 
the low input type motor. 

[0017] According to a sixth aspect of the present 
invention, in the first to fifth aspects of the present inven- 
tion, the motor is a DC motor, and when the DC motor is 
used as a motor, because the copper loss is small, and 
the energy conversion rate is high, the low power con- 
sumption and low input type motor can be attained, and 
the size can be reduced, and further, in the case of the 
circulation type in which the exhaust air of the electric 
blower is guided to the suction port body through the 
exhaust air path, the motor can be cooled by a portion 
of the exhaust air, and the size can be more reduced. 
[0018] According to a seventh aspect of the present 
invention, in the first to sixth aspects of the present 
invention, the motor is driven by a battery, and when the 
cleaning is conducted, the suction port body can be 
freely moved to the surface to be cleaned as the cord- 
less cleaner, thereby, the operability can be increased, 
and just a little amount of cleaning can also conduct 
easily and simply, and because the motor is low power 
consumption and low input type motor, even when it is 
driven by the battery, the cleaning can be conducted for 
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a long period of time. 

[0019] According to the eighth aspect of the present 
invention, in the seventh aspect of the present invention, 
the battery can be charged, therefore, when the clean- 
ing is conducted, the suction port body can be freely 
moved to the surface to be cleaned as the cordless 
cleaner, thereby, the operability can be increased, and 
just a little amount of cleaning can also conduct easily 
and simply, and because the motor is low power con* 
sumption and low input type motor, even when it is 
driven by the battery, the cleaning can be conducted for 
a long period of time, and further, when no cleaning is 
conducted, the battery is charged, therefore, even in the 
next cleaning, the cleaning operation time, that is, the 
driving continuance time of the electric blower can be 
secured. 

[0020] According to a ninth aspect of the present 
invention, in the first to eighth aspects of the present 
invention, the suction air port to introduce the dust from 
the suction port body, and the exhaust air port to com- 
municate with the suction side of the electric blower are 
provided in the centrifugal force dust collection section, 
and the filter is provided so as to cover the exhaust air 
port, and the air including the dust introduced from the 
suction air port into the centrifugal force dust collection 
section, is exhausted from the exhaust air port, afterthe 
dust is collected by the centrifugal force by the cyclone 
action in the centrifugal force dust collection section. At 
this time, the large dust is accumulated on the bottom 
portion of the centrifugal force dust collection section, 
and the small dust adheres to the filter provided so as to 
cover the exhaust air port, therefore, the draft pressure 
loss of the filter can be made small for a long period of 
time, and the high dust collection performance can be 
obtained. 

[0021] According to a tenth aspect of the present 
invention, in the ninth aspect of the present invention, 
the suction air port is provided on the side of the centrif- 
ugal force dust collection section, and the exhaust air 
port is provided above the centrifugal force dust collec- 
tion section, therefore, the air including the dust intro- 
duced from the suction air port into the centrifugal force 
dust collection section, generates the eddy current in 
the centrifugal force dust collection section and is 
moved to the lower side, and the eddy current moved to 
the lower side rises from its central portion toward the 
upper side exhaust air port, that is, the cyclone action is 
generated. At this time, the large dust is accumulated 
on the bottom portion of the centrifugal force dust col- 
lection section, and the small dust adheres to the filter 
provided so as to cover the exhaust air port, therefore, 
the draft pressure loss of the filter can be made small for 
a long period of time, and the high dust collection per- 
formance can be obtained. 

[0022] According to an eleventh aspect of the 
present invention, in the ninth or tenth aspect of the 
present invention, the lower portion of the filter is posi- 
tioned above the suction air port, and by the suction 



force of the electric blower, when the air including the 
dust introduced from the suction air port into the centrif- 
ugal force dust collection section, is formed into the 
eddy current along the inner periphery of the centrifugal 
5 force dust collection section, and rotated, the dust does 
not directly touch the filter, and the dust can be smoothly 
collected by the centrifugal force due to the cyclone 
action, thereby, the dust collection performance can be 
increased. 

io [0023] According to a twelfth aspect of the present 
invention, in the ninth or tenth aspect of the present 
invention, the lower end portion of the filter is positioned 
below the suction air port, and when the air including 
the dust introduced from the suction air port into the 

15 centrifugal force dust collection section by the suction 
force of the electric blower, is formed into the eddy cur- 
rent along the inner periphery of the centrifugal force 
dust collection section, and rotated, the dust directly 
touches the side surface of the filter in the vicinity of the 

20 suction air port, therefore, the filter can be cleaned 
thereby, and the dust collection performance can be 
increased. 

[0024] According to a. thirteenth aspect of the 
present invention, in the ninth or tenth aspect of the 

25 present invention, the lower portion of the filter overlaps 
with one portion of the suction air port, and when the air 
including the dust introduced from the suction air port 
into the centrifugal force dust collection section by the 
suction force of the electric blower, is formed into the 

30 eddy current along the inner periphery of the centrifugal 
force dust collection section and rotated, the dust 
directly touches the side surface and the bottom surface 
of the filter in the vicinity of the suction air port, there- 
fore, the filter can be cleaned thereby extending to the 

35 wide range, and the dust collection performance can be 
increased. 

[0025] According to a fourteenth aspect of the 
present invention, in the first to eighth aspects of the 
present invention, the centrifugal force dust collection 

40 section is composed of the dust box with the bottom 
provided with the suction air port, and the cover body to 
cover the upper opening portion of the dust box and pro- 
vided with the exhaust air port, and the upper opening 
portion is covered by the filter, and the dust from the 

45 suction port body is introduced from the suction air port 
into the dust box constituting the centrifugal force dust 
collection section, by the suction force of the electric 
blower, and the introduced the air including the dust is 
formed into the eddy current along the inner periphery 

so of the dust box and rotated, and the dust is collected by 
the centrifugal force due to the cyclone action, and the 
large dust is accumulated on the bottom portion of the 
dust box, and: the small dust adheres to the filter to 
cover the upper opening portion, therefore, the high 

55 dust collection performance can be obtained for a long 
period of time. Further, the content volume of the dust 
box is an amount in which large dust can be accumu- 
lated, and when the dust box is filled with the dust, only 
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the dust box is taken off, and the dust can be aban- 
doned. In this case, because the upper opening portion 
of the dust box is covered by the filter, that is sanitary. 
[0026] According to a fifteenth aspect of the present 
invention, in the first to eighth aspects of the present 5 
invention, the centrifugal force dust collection section is 
composed of the dust box with the bottom provided with 
the suction air port, and the cover body to cover the 
upper opening portion of the dust box, and the cover 
body is provided with the exhaust air port, and the filter io 
is provided on the cover body so as to cover the exhaust 
air port, and the dust from the suction port body is intro- 
duced from the suction air port into the dust box consti- 
tuting the centrifugal force dust collection section, by the 
suction force of the electric blower, and the introduced 15 
the air including the dust is formed into the eddy current 
along the inner periphery of the dust box and rotated, 
and the dust is collected by the centrifugal force due to 
the cyclone action, and the large dust is accumulated on 
the bottom portion of the dust box, and the small dust 20 
adheres to the filter to cover the upper opening portion, 
therefore, the high dust collection performance can be 
obtained for a long period of time. Further, because the 
filter is provided on the cover body so as to cover the 
exhaust air port, the filter does not protrude into the dust 25 
box, therefore, the content volume of the dust box can 
be increased, the amount of the dust which can be 
accumulated, can be increased. 

[0027] According to a sixteenth aspect of the 
present invention, in the first to eighth aspects of the 30 
present invention, the centrifugal force dust collection 
section is composed of the dust box with the bottom, 
and the cover body to cover the upper opening portion 
of the dust box, and the cover body is provided with the 
suction air port and the exhaust air port, and the filter is 35 
provided on the cover body so as to cover the exhaust 
air port, and the dust from the suction port body is intro- 
duced from the suction air port into the dust box consti- 
tuting the centrifugal force dust collection section, by the 
suction force of the electric blower, and the introduced 40 
the air including the dust is formed into the eddy current 
along the inner periphery of the dust box and rotated, 
and the dust is collected by the centrifugal force due to 
the cyclone action, and the large dust is accumulated on 
the bottom portion of the dust box, and the small dust 45 
adheres to the filter to cover the upper opening portion, 
therefore, the high dust collection performance can be 
obtained for a long period of time. Further, when the 
dust box is filled with the dust, only the dust box is taken 
off, and the dust can be abandoned. In this case, 50 
because the suction air port and the exhaust air port are 
provided on the cover body, the opening portion such as 
the suction airport, or the exhaust air portis not neces- 
sary in the dust box. Accordingly, the dust can be accu- 
mulated to the upper opening portion, and when the 55 
dust is abandoned, because the dust box has no open- 
ing portion, the dust does not spill over. 
[0028] According to a seventeenth aspect of the 



present invention, in the ninth to fifteenth aspects of the 
present invention, the surface area of the filter is not 
smaller than the area of the exhaust air port, and the 
draft pressure loss can be made small for a long period 
of time, and the high dust collection performance can be 
obtained. 

[0029] According to an eighteenth aspect of the 
present invention, in the first to seventeenth aspects of 
the present invention, since the rotating brush which is 
driven by the motor or the air turbine is disposed on the 
suction port body, the dusts can be mechanically 
scrapped up. As a result, the performance of collecting 
the dust on a carpet can be enhanced even by a low- 
input type electric blower, thereby being capable of 
downsizing the fan motor and the centrifugal force dust 
collection section. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0030] 

Fig. 1 is a longitudinal sectional view showing a 
vacuum cleaner according to a first embodiment of 
the present invention. 

Fig. 2 is a perspective view showing a vacuum 
cleaner according to the first embodiment of the 
present invention. 

Fig. 3 is a partially cutout front view showing a cen- 
trifugal force dust collection section of theivacuum 
cleaner according to the first embodiment of the 
present invention. 

Fig. 4 is a partially cutout front view showing a cen- 
trifugal force dust collection section of the vacuum 
cleaner according to another example. 
Fig. 5 is a partially cutout front view showing a cen- 
trifugal force dust collection section of the vacuum 
cleaner according to another example. 
Fig. 6 is a longitudinal sectional view showing a 
vacuum cleaner according to the second embodi- 
ment of the present invention. 

Fig. 7 is a front view showing a vacuum cleaner 
according to the second embodiment of the present 
invention. 

Fig. 8 is a transverse sectional view showing a vac- 
uum cleaner according to the second embodiment 
of the present invention. 

Fig. 9 is a partially cutout front view showing a cen- 
trifugal force dust collection section of a vacuum 
cleaner according to a third embodiment of the 
present invention. 

Fig. 10 is a longitudinal sectional view showing a 
vacuum cleaner according to a fourth embodiment 
off the present invention. 

Rg. 1 1 is a front view showing the vacuum cleaner 
showing the fourth embodiment of the present 
invention. 

Fig. 12 is a partially cutout front view showing a 
centrifugal force dust collection section of the con- 
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ventional vacuum cleaner. 

Fig. 1 3 is a partially cutout plan view showing a cen- 
trifugal force dust collection section of the conven- 
tional vacuum cleaner. 

5 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] Referring to the drawings, the embodiments 
of the present invention will be described below. 10 

(The first embodiment) 

[0032] Referring to Fig. 1 to 3, the first embodiment 
of the present invention will be described below. 75 
[0033] A cleaner main body 10 houses an electric 
blower 11 generating the suction force therein, and a 
suction port body 12 is provided in the front lower por- 
tion, and the a roller 13 is provided in the rear lower por- 
tion, and the cleaner main body 10 can move on the 20 
surface to be cleaned by operating a handle portion 14 
provided in its upper portion. Further, by attaching a grip 
16 to the handle portion 14 through an extension tube 
1 5. the cleaner main body can be operated at the height 
of operator's hand. 25 
[0034] A rotating brush 17 which is driven by a 
motor or an air turbine (not shown) and scrapes up the 
dust on the surface to be cleaned is provided in the suc- 
tion port body 12, and is structured such that the dust on 
the surface to be cleaned is sucked in the suction port 30 
body 12 by the action of the suction force of the electric 
blower 1 1 . 

[0035] A centrifugal force dust collection section 1 8 
collects the dust from the suction port body 12, and is 
structured by, as shown in Fig. 3, an almost cylindrically 35 
formed dust box 20 with a bottom, which* is provided 
with a suction air port 19 in the tangential direction on 
the side wall, and a cover body 23 which covers an 
upper opening portion 21 of the dust box 20, and is pro- 
vided with an exhaust air port 22. and the upper open- 40 
ing portion 21 is covered by a filter 24. Herein, the lower 
portion of the filter 24 is positioned above the suction air 
port 19. Further, the surface area of the filter 24 is larger 
than the area of the exhaust air port 22. 
[0036] The centrifugal force dust collection section 45 
18 has a knob 25, and by this knob 25, the centrifugal 
force dust collection section 18 can be detachably 
attached to the cleaner main body 10, and the centrifu- 
gal force dust collection section 18 is structured such 
that, when it is attached to the cleaner main body 10, 50 
the suction air port 19 is brought into pressure contact 
with a suction air path 26 communicating with the suc- 
tion port body 12, and these are air-tightly connected. 
[0037] The electric blower is composed of a fan 
section 27 and a motor 28 to drive the fan section 27, 55 
and the motor 28 is structured by a DC motor, and a low 
input type motor of the motor input 40 W and fan output 
20 W, is used. A battery 29 drives the motor 28, and 10 



cells of a chargeable nickel-cadmium battery( 1 .2 V/cell) 
are used, and 12 V is applied on the motor 28, and the 
current of 3.3 A is circulated. By this battery 29, the 25 
minutes continuous operation can be carried out. 
[0038] In the above structure, the operation will be 
described. When the centrifugal force dust collection 
section 18 is attached to the cleaner main body 10 and 
the operation is started, the suction force of the electric 
blower 1 1 acts on a path, from the suction port body 1 2, 
through a suction air path 26, the suction air port 19 of 
the centrifugal force dust collection section 1 8, the filter 
24 and the exhaust air port 22 of the centrifugal force 
dust collection section 18, and by the suction force of 
the electric blower 11, the dust on the surface to be 
cleaned scraped up by a rotating brush 17 is sucked-in 
from the suction port body 12. This sucked dust is intro- 
duced into the centrifugal force dust collection section 

1 8 from the tangential direction from the suction air port 

1 9 through the suction air path 26 communicating with 
the suction port body 1 2 together with the air. 

[0039] When the cylindrical dust box 20 with the 
bottom is viewed from the above, the side wail is a cir- 
cle, and the suction air port 1 9 is provided so that the air 
including the dust is introduced into the port 19 in the 
tangential direction with the circle. The air including the 
dust introduced from the suction air port 19 in the tan- 
gential direction is formed into the eddy current along 
the inner peripheral surface of the centrifugal force dust 
collection section 18 by the cyclone action and moves 
downward while rotating, and when it is lowered to near 
the lower end, the flow is turned to start the rising, and 
rises toward the exhaust air port 22 while rotating at the 
central portion of the centrifugal force dust collection 
section 18. 

[0040] At this time, by the centrifugal force due to 
the cyclone action, the dust in the air is lowered along 
the inner wall surface of the dust box 20 constituting the 
centrifugal force dust collection section 18, and the 
large dust is accumulated on the bottom portion of the 
dust box 20, and the fine dust is turned to rise at the 
almost central portion of the dust box 20 and is caught 
by the filter 24. 

[0041] That is, by collecting the dust by the centrifu- 
gal force due to the cyclone action, the dust which is 
going to flow into the suction side of the electric blower 
1 1 , can be reduced, and accordingly, an amount of the 
dust adhered to the filter 24 to remove the dust is greatly 
reduced. Specifically, as a position is apart from the bot- 
tom surface of the dust box 20, the influence due to 
soaring of the dust is reduced, and the adherence of the 
dust by the soaring at the near position of the exhaust 
air port 22 can also be suppressed to be small. 
[DQ42) As described above, by providing the filter 24 
at the position separated from the bottom surface of the 
dust box 20, every time when the dust accumulated in 
the dust box 20 is removed, the blinding of the filter 24 
is not so severe that the cleaning of the filter is neces- 
sary, and the high dust collection performance can be 
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obtained for a long period of time, and the operability 
can be increased. 

[0043] Further, when the low input type motor 28 is 
adopted, the speed of the air flow which flows from the 
bottom portion of the centrifugal force dust collection 
section 1 8 toward the exhaust port 22, also becomes 
slow, and the effect to suppress the soaring of the dust 
can also be obtained. As described above, by the com- 
bination of the low input type motor 28 with the centrifu- 
gal force dust collection section 1 8, because all of the 
dust is not removed by only the filter 24, the filter is 
hardly blinded, and it is also prevented that the draft 
resistance of the filter 24 becomes too large for the low 
input type motor 28, thereby, it is very advantageous for 
the adoption of the low input type motor 28. 
[0044] Further, the content volume of the dust box 
20 is an amount in which large dust can be accumu- 
lated, and in the' case where the dust box is filled with 
the dust, when the dust box 20 is taken off and the dust 
is abandoned, because the upper opening portion 21 of 
the dust box 20 is covered by the filter 24, the fine dust 
does not scatter, which is sanitary. 
[0045] Further, because the lower portion of the fil- 
ter 24 is positioned above the suction air port 19, by the 
suction force of the electric blower 11, when the dust 
introduced from the suction air port 19 into the dust box 
20 in the tangential direction, is formed into the eddy 
current along the inner peripheral surface of the dust 
box 20, and rotated, the dust does not directly touch the 
filter 24, and the dust can be smoothly collected by the 
centrifugal force due to the cyclone action, thereby, the 
dust collection performance can be increased. 
[0046] Further, because the surface area of the fil- 
ter 24 is not smaller than the area of the exhaust airport 
22, and the draft pressure loss of the filter 24 can be 
made small tor a long period of time, and the high dust 
collection performance can be obtained. 
[0047] Herein, when the motor 28 constituting the 
electric blower 1 1 is the low input type motor, the motor 
28 itself can be made to a small size, and when the 
motor 28 is driven by the battery 29 : the battery 29 can 
be made to a small size and light weight, and the weight 
of the cleaner itself can be made to the light weight. 
[0048] That is. when the motor 28 is driven by using 
the battery 29 and the cieaning is conducted, it is impor- 
tant that the input of the motor 28 is suppressed to be 
low, and the voltage and the current of the battery 29 
are reduced. When, in the battery 29, the current 
exceeding 10 A flows, the heat generation occurs, and 
the battery performance is lowered, and further, when 
the voltage of the battery 29 is raised, it is necessary 
that the number of cells of the battery 29 is increased. 
[0049 J For example, in the vacuum cleaner to which 
the electric power is supplied by the commercial power, 
there is a cleaner having the input more than 1000 W, 
however, when this input power is realized by the nickel- 
cadmium battery, initially, the current limit of 10 A exists, 
and when the voltage is considered on the base of this 



10 A, the voltage of 100 V is necessary. 
[0050] When this 100 V is generated by the nickel- 
cadmium battery, about 83 cells are necessary, and 
when the battery weight (150 gx 83 = 4150 g) and the 

5 battery accommodation space, and the like, are consid- 
ered, it can not possibly be adopted for the cleaner. Fur- 
ther, even when a led battery (2 V) whose voltage per 1 
cell is high is used, 50 cells (125 g x 50 = 6250 g) are 
necessary, and it is difficult to be adopted for the 

w cleaner, as described above. 

[0051] Accordingly, when the motor input for which 
even a battery 29 can be used, is considered, in the 
present state, the motor input is not more than 300 W, 
that is, when the current is 10 A, the voltage is 30 V, and 

15 when the nickel-cadmium battery is used, 25 cells (1 250 
g) are necessary, and this is within a range in which it 
can be put to the practical use. On the one hand, when 
cleaning operability, and the portability are considered, 
it is preferable that the weight of the cleaner main body 

20 is suppressed to be not more than 4 kg, and because, to 
this total weight, in addition to the weight of the battery, 
the weight of the external frame of the main body, the 
weight of the motor, the soundproof member, parts of 
the control circuit, etc., are added, when the weight of 

25 the battery is not smaller than 2 kg, it is difficult to be 
realized. 

[0052] Further, because the motor 28 is structured 
by a DC motor, by using the DC motor, the copper loss 
is small, and the energy conversion rate.^can be 
30 increased, therefore, the low power consumption and 
the low input type motor can be attained, and the size 
can be reduced. 

[0053] Further, by driving the motor 28 by a battery 
29, when the cleaning is conducted, the suction port 

35 body 12 can be freely moved to the surface to be 
cleaned as the cordless cleaner, thereby, the operability 
can be increased, and just a little amount of cleaning 
can also conduct easily and simply, and because the 
motor 28 is low power consumption and low input type 

40 motor, even when it is driven by the battery 29, the 
cleaning can be conducted for a long period of time. 
[0054] Further, in the case where the chargeable 
nickel-cadmium battery is used, when no cleaning is 
conducted, the battery can be charged, therefore, when 

45 it is used for the next cleaning, the battery is fully 
charged, and the cleaning operation time can be 
secured. 

[0055] Incidentally, in the above embodiment, the 
lower portion of the filter 24 is positioned above the suc- 

so tion air port 19, however, as shown in Fig. 4, the lower 
end portion of the filter 24a may be positioned below the 
suction air port 1 9, and in this case, when the air includ- 
ing the dust intruducecfr front the suction a'rr port 1 pro- 
vided on the dust box 20 constituting the centrifugal 

55 force dust collection section 1 8a into the dust box 20 in 
the tangential direction by the suction force of the elec- 
tric blower 1 1 , is formed into the eddy current along the 
inner periphery of the dust box 20, and rotated, the dust 
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directly touches the side surface of the filter 24a in the 
vicinity of the suction airport 19, therefore, the filter 24a 
can be cleaned by itself, and the dust collection per- 
formance can be increased. 

[0056] Further, as shown in Fig. 5, the lower portion 
of the filter 24b may overlap with a portion of the suction 
air port 19, and in this case, when the air including the 
dust introduced from the suction air port 1 9 provided on 
the dust box 20 constituting the centrifugal force dust 
collection section 1 8b into the dust box 20 in the tangen- 
tial direction by the suction force of the electric blower 

11, is formed into the eddy current along the inner 
periphery of the dust box 20, and rotated, the dust 
directly touches the side surface and the bottom surface 
of the filter 24b in the vicinity of the suction air port 1 9, 
therefore, the filter 24b can be cleaned by itself to the 
wide range, and the dust collection performance can be 
increased. 

(The second embodiment) 

[0057] Referring to Figs. 6 to 8, the second embod- 
iment of the present invention will be described below. 
Incidentally, the same part of as that in the above 
embodiment, is denoted by the same numeral code, 
and its explanation will be omitted. 
[0058] A cleaner main body 10a is structured such 
that it houses therein the electric blower 1 1 generating 
the suction force, and the suction port body 12 is pro- 
vided in the front lower portion, and the centrifugal force 
dust collection section 1 8 can be detachably attached, 
and when it is attached to the cleaner main body 10a, 
the suction air port 19 is brought into pressure-contact 
with the suction air path 26 communicating with the suc- 
tion port body 12 and can be air tightly connected. An 
exhaust air path 30 guides a part or the whole of the 
exhaust air of the electric blower 1 1 to the suction port 
body 12 through the exhaust air hole 31. Other struc- 
tures are the same as in the above embodiment 1 . 
[0059] In the above structure, operations will be 
described below. When the centrifugal force dust collec- 
tion section 1 8 is attached to the cleaner main body 1 0a 
and the operation is started, in the same manner as in 
the above embodiment 1 , the suction force of the elec- 
tric blower 1 1 acts on a path, from the suction port body 

12, through a suction air path 26, the suction air port 1 9 
of the centrifugal force dust collection section 1 8, the fil- 
ter 24 and the exhaust air port 22 of the centrifugal force 
dust collection section 18, and by the suction force of 
the electric blower 11, the dust on the surface to be 
cleaned scraped up by the rotating brush 17 is sucked- 
in from the suction port body 12. This sucked dust is 
introduced into the centrifugal force dust collection sec- 
tion 18 in the tangential direction from the suction air 
port 19 through the suction air path 26 communicating 
with the suction port body 12 together with the air. 
[0060] The air including the dust introduced from 
the suction air port 19 in the tangential direction is 



formed into the eddy current along the inner peripheral 
surface of the centrifugal force dust collection section 
18 and moves downward while rotating, and when it is 
lowered to near the lower end, the flow is turned to start 
5 the rising, and rises toward the exhaust air port 22 while 
rotating at the central portion of the centrifugal force 
dust collection section 18. 

[0061] At this time, by the centrifugal force due to 
the cyclone action, the dust in the air is lowered along 

10 the inner wall surface of the dust box 20 constituting the 
centrifugal force dust collection section 18, and the 
large dust is accumulated on the bottom portion of the 
■dust box 20, and the fine dust is turned to rise at the 
almost central portion of the dust box 20 and is adhered 

15 to the filter 24. 

[0062] At this time, a portion of the exhaust air of 
the electric blower 1 1 is introduced into the suction port 
body 1 2 through the exhaust air path 30, and by blowing 
out the exhaust air from a blow out port provided in the 

20 front of the rotating brush 17, the dust on the surface to 
be cleaned can be soared by the exhaust air of the elec- 
tric blower 1 1 , thereby, the dust collection performance 
can be more increased. 

[0063] Incidentally, in the present embodiment the 

25 exhaust air re-circulation system by which a portion of 
the exhaust air of the electric blower 1 1 is blown out into 
the suction port body 12, and the blown out exhaust air 
is returned again to the electric blower 1 1, is adopted, 
and because the electric blower adopts the structure to 

30 cool the motor 28 by the sucked air, when the input of 
the motor 28 is 300 W and the whole exhaust air is cir- 
culated, the temperature of the motor 28 is too much 
increased. That is, because it is repeated that the air 
sucked by the motor 28 is warmed, by circulating a por- 

35 tion of the exhaust air, for the remaining portion, the cool 
outside air can be sent to the electric blower 1 1 side, 
thereby, the temperature rise of the motor 28 can be 
suppressed. On the one hand, it is experimentally con- 
firmed that, when whole exhaust air is circulated, by 

40 suppressing the input of the motor 28 to a value not 
larger than 200W, the abnormal temperature rise of the 
motor 28 can be prevented. 

(The third embodiment) 

45 

[0064] Referring to Fig. 9, the third embodiment of 
the present invention will be described below. Inciden- 
tally, the same part of as that in the above embodiment, 
is denoted by the same numeral code, and its explana- 

50 tion will be omitted. 

[0065] The centrifugal force dust collection section 
18 is composed of the dust box 20 with the bottom pro- 
vided with the suction airport 1 9, and the cover body 23 
to cover the upper opening portion 21 of the dust box 

55 20, and the exhaust air port 22 is provided in the cover 
body 23, and a filter 24c is provided on the cover body 
23 to cover the exhaust air port 22. The other structure 
is the same as that in the first embodiment or second 
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embodiment. 

[0066] in the above structure, the operation will be 
described below. When the centrifugal force dust collec- 
tion section 1 8c is attached to the cleaner main body 1 0 
and the operation is started, in the same manner as in 5 
the above embodiment 1 , the suction force of the elec- 
tric blower 1 1 acts on a path, from the suction port body 
1 2, through a suction air path 26, the suction air port 1 9 
of the centrifugal force dust collection section 18c, the 
filter 24c and the exhaust air port 22 of the centrifugal 
force dust collection section 18c, and by the suction 
force of the electric blower 1 1 , the dust on the surface to 
be cleaned scraped up by the rotating brush 17 is 
sucked-in from the suction port body 12. This sucked 
dust is introduced into the centrifugal force dust collec- 
tion section 1 8 in the tangential direction from the suc- 
tion air port 19 through the suction air path 26 
communicating with the suction port body 12 together 
with the air. 

[0067] The air including the dust introduced from 
the suction air port 19 in the tangential direction is 
formed into the eddy current along the inner peripheral 
surface of the centrifugal force dust collection section 
18 and moves downward while rotating, and when it is 
lowered to near the lower end, the flow is turned to start 
the rising, and rises toward the exhaust air port 22 while 
rotating at the central portion of the centrifugal force 
dust collection section 18. 

[0068] At this time, by the centrifugal force due to 
the cyclone action, the dust in the air is lowered along 
the inner wall surface of the dust box 20 constituting the 
centrifugal force dust collection section 18, and the 
large dust is accumulated on the bottom portion of the 
dust box 20, and the fine dust is turned to rise at the 
almost central portion of the dust box 20 and is adhered 
to the filter 24c, and the high dust collection perform- 
ance can be obtained for a long period of time. 
[0069] Further, when the dust box 20 is filled with 
the dust, only the dust box 20 is taken off, and the dust 
can be abandoned. In this case, because the filter 24c 
is provided on the cover body 23 so as to cover the 
exhaust air port 22, the filter 24c does not protrude into 
the dust box 20, therefore, the content volume of the 
dust box 20 can be increased, the amount of the dust 
which can be accumulated, can be increased. 

(The fourth embodiment) 

[0070] Referring to Figs. 10 and 11, the fourth 
embodiment of the present invention will be described 
below. Incidentally, the same part of as that in the above 
embodiment, is denoted by the same numeral code, 
and its explanation wrfl be omitted. 
[0071] A cleaner main body 10d is structured such 
that it houses therein the electric blower 1 1 generating 
the suction force, and the suction port body 12 is pro- 
vided in the front lower portion. The centrifugal force 
dust collection section 18d collects the dust from the 



suction port body 12, and is composed of the dust box 
20d with the bottom, formed into the almost cylindrical 
shape, and the cleaner main body 10d which is in com- 
bined use with the cover body to cover the upper open- 
ing portion 21 of the dust box 20d, and is provided with 
the suction air port 19d and the exhaust air port 22d, 
and a filter 24 is provided on the cleaner main body 10d 
which is in combined use with the cover body to cover 
the exhaust air port 22, and the dust box 20d can be 
detachably attached to the cleaner main body 10d. 
[0072] When the dust box 20d is attached to the 
cleaner main body 1 0d, the upper opening portion of the 
dust box 20d is brought into pressure-contact with the 
cleaner main body 10d, and these are structured so that 
these can be air tightly connected to each other. Fur- 
ther, the suction air port 19d is connected to a suction 
air path 26 communicating with the suction port body 
12. Other structures are the same as in the above 
embodiment 1 or 2. 

[0073] In the above structure, operations will be 
described below. When the dust box 20d is attached to 
the cleaner main body 1 0d and the operation is started, 
in the same manner as in the above embodiment 1, the 
suction force of the electric blower 1 1 acts in a path, 
from the suction port body 12, through a suction air path 
26, the suction air port 19d of the centrifugal force dust 
collection section 18d, the filter 24 and the exhaust air 
port 22d of the centrifugal force dust collection section 
18d, and by the suction force of the electric blower 1 1 , 
the dust on the surface to be cleaned scraped ;up by the 
rotating brush 1 7 is sucked in from the suction port body 
12. This sucked dust is introduced into the centrifugal 
force dust collection section 18d in the tangential direc- 
tion from the suction air port 1 9 through the suction air 
path 26 communicating with the suction port body 12 
together with the air. 

[0074] The air including the dust introduced from 
the suction air port 19d in the tangential direction is 
formed into the eddy current along the inner peripheral 
•surface of the centrifugal force dust collection section 
18d and moves downward while rotating, and when it is 
lowered to near the lower end, the flow is turned to start 
the rising, and rises toward the exhaust air port 22d 
while rotating at the central portion of the centrifugal 
force dust collection section 18d. 

[0075] At this time, by the centrifugal force due to 
the cyclone action, the dust in the air is lowered along 
the inner wall surface of the dust box 20d constituting 
the centrifugal force dust collection section 1 8d, and the 
large dust is accumulated on the bottom portion of the 
dust box 20d, and the fine dust is turned to rise at the 
almost central portion of the dust box 20 and is adhered 
to the ftlter24, ami the rrigfrr dust collection pe rforma nce 
can be obtained for a long period of time. 
[0076] Further, when the dust box 20d is filled with 
the dust, only the dust box 20d is taken off, and the dust 
can be abandoned. In this case, because the suction air 
port 19d and the exhaust air port 22d are provided on 
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4. The vacuum cleaner according to Claim 2, wherein 
said motor is the low input type motor of not larger 
than 200 W. 

5 5. The vacuum cleaner according to claims 1 or 2, fur- 
ther comprising a filter to remove the dust flowing 
from said centrifugal force dust collection section 
into said electric blower. 

10 6. The vacuum cleaner according to claim 1 or 2, 
wherein said motor is a DC motor. 

7. The vacuum cleaner according to claim 1 or 2, 
wherein said motor is driven by a battery. 

15 

8. The vacuum cleaner according to Claim 7, wherein 
said battery is a chargeable battery. 

9. The vacuum cleaner according to claim 1 or 2, 
20 wherein said centrifugal force dust collection sec- 
tion comprises a suction air port into which the dust 
from the suction port body is introduced, and an 
exhaust air port communicating with the suction 
side of the electric blower, and a filter to cover the 

25 exhaust air port is provided. 



the cleaner main body 10d side which is in combined 
use with the cover body, the opening portion such as the 
suction air port or the exhaust air port is not necessary 
in the dust box 20d. Accordingly, the dust can be accu- 
mulated up to the upper end opening portion of the dust 
box 20d, and when the dust is abandoned, because 
there is no opening portion such as the suction air port 
or the exhaust air port, in the dust box 20d, the dust 
does not spill from these portions. 
[0077] Further, even in any of the above-described 
embodiments, the area of the filter is made larger than 
the area of the exhaust air port, and the ventilation 
resistance is reduced while the dust collection portion is 
downsized. 

[0078] Also, the provision of the rotating brush 
which is disposed on the suction port body and driven 
by the motor or the air turbine enables the dust collec- 
tion performance on'a carpet or the like to be enhanced 
even by a low- in put type electric blower. 
[0079] As described above, according to the 
present invention, by driving the fan section by the low 
input type motor, the centrifugal force dust collection 
section can be made small in the size and light in the 
weight, and the low power consumption vacuum cleaner 
can be obtained, while securing the dust collection per- 
formance in the centrifugal force dust collection. 

Claims 

1. A vacuum cleaner, comprising: 

an electric blower generating the suction force; 
a suction port body on which the suction force 
of said electric blower acts and which sucks in 
the dust on the surface to be cleaned; and 
a centrifugal force dust collection section to col- 
lect the dust from said suction port body; 
wherein said electric blower comprises a fan 
section and a low input type motor to drive said 
fan section. 

2. A vacuum cleaner, comprising: 

an electric blower generating the suction force; 
a suction port body on which the suction force 
of said electric blower acts and which sucks in 
the dust on the surface to be cleaned; 
a centrifugal force dust collection section to col- 
lect the dust from said suction port body; and 
an exhaust air path to guide the exhaust air of 
said electric blower to said suction port body; 
wherein said electric blower comprises a fan 
section and a low input type motor to drive said 
fan section. 

3. The vacuum cleaner according to Claim 1 or 2, 
wherein said motor is the low input type motor of 
not larger than 300 W. 



10. The vacuum cleaner according to Claim 9, wherein 
said suction air port is provided on the side of the 
centrifugal force dust collection section, and said 

30 exhaust air port is provided on the upper portion of 
said centrifugal force dust collection section. 

11. The vacuum cleaner according to Claim 9 or 10, 
wherein the lower portion of said filter is positioned 

35 above the suction air port. 

12. The vacuum cleaner according to Claim 9 or 10, 
wherein the lower end portion of said filter is posi- 
tioned below the suction air port. 

40 

13. The vacuum cleaner according to Claim 9 or 10, 
wherein the lower portion of said filter overlaps with 
a portion of the suction air port. 

45 14. The vacuum cleaner according to claim 1 or 2, 
wherein said centrifugal force dust collection sec- 
tion comprises a dust box with a bottom provided 
with the suction air port, and a cover body covering 
the upper opening portion of said dust box and pro- 
50 vided with an exhaust air port, and the upper open- 
ing portion is covered by a filter. 

IS. The vacuum cleaner according to claim 1 or 2, 

wherein said centrifugal force dust collection sec- 
55 tion comprises a dust box with a bottom provided 
with the suction air port, and a cover body covering 
the upper opening portion of said dust box, and the 
cover body is provided with the exhaust air port, 
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and a filter is provided on the cover body so as to 
cover the exhaust air port 

16. The vacuum cleaner according to claim 1 or 2, 
wherein said centrifugal force dust collection sec- 5 
tion comprises a dust box with a bottom, and a 
cover body covering the upper opening portion of 
said dust box, and said cover body is provided with 

a suction air port and an exhaust air port, and a fil- 
ter is provided on the cover body so as to cover the 10 
exhaust air port. 

17. The vacuum cleaner according to claim 1 or 2, 
wherein the surface area of said filter is not smaller 
than the area of said exhaust air port. 15 

18. The vacuum cleaner according to claim 1 or 2, 
wherein a rotating brush which is driven by a motor 
or an air turbine is provided on said suction port 
body. 20 
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